In recent years, South African supply chains have struggled to move domestic and international freight efficiently and effectively. The purpose of this article is to determine the skills that students believe are required in the industry to determine whether there is a mismatch between the supply and the demand of supply chain management skills. The findings from this research suggest that, while industry has a need for technical (hard) skills, there is a stronger requirement for soft skills, which largely appear to be undervalued by students. This suggests that current curriculums focus on hard skills and do not meet the skill sets required by industry, which provides evidence of gaps within the current supply chain education programmes. This research provides an original contribution in that it is the only survey that gauges students' perspectives on logistics and supply chain requirements in South Africa and compares them to industry perspectives to provide a comprehensive overview of supply chain education in South Africa.
INTRODUCTION
South Africa's economy is currently in a state of crisis. With GDP growth averaging 1.5 per cent per annum over the past five years and no real GDP per capita growth, the economy appears to be contracting. The outlook for the next few years shows no signs of improvement, with growth of approximately 0.8 per cent in 2017 and 1.6 per cent in 2018. This contraction, while the rest of the world is in recovery, indicates clear structural issues within the economy (World Economic Forum 2017) . This is reflected in the economic reports for the first quarter of 2017, where "both the secondary and tertiary sectors recorded negative growth rates. The trade and manufacturing industries were the major heavyweights that stifled production, with trade falling disadvantages from a supply chain perspective, such as its distances between ports and economic hubs as well as distances between economic hubs and major trading partners, making it a transport intensive economy (Havenga et al. 2016) . This suggests that it is even more critical that supply chains function as effectively as possible.
When measuring logistics performance, available competencies are typically regarded as critical to the effective functioning of the supply chain (World Bank 2016) . Although this index indicates marginal improvements in perceptions of logistics competence over the past ten years, both the Logistics Barometer (Havenga et al. 2016 ) and the Barloworld Supply Chain Foresight Report (2016) continue to identify the skills shortage as a critical constraint to South Africa's business environment in general and its supply chains in particular.
Although exacerbated by the education and labour market issues highlighted above, the skills shortage in the supply chain is not unique to South Africa, but rather appears to be a global concern. Mehta (2015) states that "rapidly expanding globalization and exponentially growing demand for supply chain professionals has created a vast gap between the demand and supply of skilled professionals for various supply chain areas". Clarke (2016) identifies that the causes for the skills shortage include: the industry is growing quicker than the workforce is becoming qualified; the qualifications necessary for supply chain careers are increasing; an education shortage exists; and companies have difficulties in judging a competent supply chain mind.
The essence thus appears to be that the supply chain environment is evolving rapidly and, in doing so, requires a continuously evolving skill set, many of which cannot be gained by training alone, but rather through application and experience. According to Ferrari (2016) , "… the megatrends in business and technology are creating new and more demanding jobs with far more specialized, technology-grounded skill needs. Articulated essential skills now reflect on a broader combination of both hard and soft skills. There are needs for deeper crossfunctional business, supply chain and product management knowledge that span beyond a single function or a single international business culture. There are needs for cross-organizational team leadership, collaboration and change management skills, along with the ability to leverage appropriate technology tools for the challenge at hand."
In its analysis, a DHL Supply Chain report (2017) finds that "it is relatively easy to find people who are technically fit for jobs ... Finding talent with solid professional competencies is a bit tougher ... But the real challenge today comes when organizations try to find talent with both sets of attributes."
Based on the findings that both hard and soft skills are required to function effectively in a modern supply chain environment, a literature study was performed of recent supply chain research and opinion to ascertain the necessary skills for supply chain practitioners. For the purposes of this analysis, both academic articles and popular press articles and talent management perspectives were sought, in order to obtain a comprehensive range of perspectives on the skills needed by supply chain managers. While not considered to be exhaustive, repetition of key themes implied that a relative level of saturation had been achieved in the analysis. The results are shown in Table 1 . Hard skills Soft skills Source Strategic orientation with a global perspective, align strategic objectives of SCM with the overall strategy of the organisation, ability to manage change processes and to balance the external needs of the function with the internal vision of efficiency, translate "client vision" into strategic and operational practices Expertise to manage risk and uncertainty, motivate people for mutualism and cooperation, obtain positive operating performance of work teams, good communication (written and oral) to influence their subordinates and other parties related to the business (including external partners), establish metrics and reward systems aligned and coherent across functional areas De Abreu and Alcântara (2015) Technical, analytical skills Leadership, strategic and critical thinking, problemsolving skills, creativity and imagination, people development/mentoring/coaching skills
DHL Supply
Chain (2017) Inventory management and transport management, supply chain awareness, supply chain cost Cross-functional awareness, ability to see the big picture, cross-functional coordination, teamwork, customer service and information flow Rahman and Yang (2009) Creating and communicating a vision, promoting and bringing about change, building partnerships, capturing and acting on insightful information, seizing and creating opportunity at the right place and time, consistently modelling honourable behaviour and best practices, serving the best interests of the organisation without being self-serving Donati (2015) Analytical 
RESEARCH METHODOLOGY
The purpose of this research is to ascertain the critical logistics and supply chain management skill sets typically needed by organisations in Southern Africa at various levels and to compare these to students' perceptions of these requirements. The research aims to determine gaps to identify the educational interventions required at various points within the supply chain.
Initially, a comprehensive list of skills considered as important by logistics and supply chain practitioners, as shown in Table 1 , was identified from comparative studies. The initial skills list was reviewed and discussed by a panel of six academics and supply chain experts, selected for their teaching, research and industry experience. The skills list was further aligned with earlier skills identification processes (Heyns and Luke 2012) . Based on this, a final list of 30 key hard and soft skills was selected and used for the purposes of survey and analysis.
To acquire an understanding of students' perception of the specific skill sets required by industry, a survey was conducted among tertiary students studying supply chain related courses at the University of Johannesburg (UJ). The student perception survey was distributed during April and May 2016 to approximately 4 000 tertiary students, who were studying various subsidised (e.g. national diplomas and BCom degrees) and non-subsidised or industry programmes (e.g. certificates and diplomas). This research complies with the ethical requirements of UJ, which ensure that the privacy and confidentiality of respondents were protected; that respondents provided consent and completed the survey voluntarily; and that respondents were informed that they could withdraw at any stage of the survey process.
The student responses were clustered into the three types of students, based on the types of courses they were studying, namely Industry Programmes (37%) − part-time courses aimed at operational/tactical practitioners; Vocational Programmes (32.6%) − practically orientated full-time courses; and Graduate Programmes (30.4%) − traditional full-time academic programmes.
The research instrument, a self-administered questionnaire, containing six distinct segments, was used to collect the primary data. The first segment requested demographic information from the respondents; the second segment asked questions regarding the level of education and work experience students perceive to be required for the different management levels; section three and section four detailed six skills groups and 30 supply chain related skills items respectively; section 5 asked questions regarding students' perceptions of employability prospects; and finally, section 6 requested respondents to rate the service quality of the qualification they are currently studying.
In the student survey, respondents were requested to rate the perceived importance of the detailed skills groups and skills items typically required by logistics and supply chain organisations on a four-point Likert-type scale (anchored at 1 = to no extent and 4 = to a large extent). The survey data was analysed using SPSS for Windows version 24.
RESULTS
The survey was completed by 1 077 respondents, which represent a response rate of approximately 27 per cent of the 4 000 curricular and non-curricular students studying supply chain related courses at UJ. The respondents' status indicates 50.8 per cent and 49.2 per cent enrolment for part-time and full-time studies, respectively. Table 2 provides a detailed breakdown of the respondents' profile across the type of qualification studied. Respondents were asked to rate the importance of each of six skills groups on a 4-point Likerttype scale (1 = to no extent, 4 = to a large extent), as shown in Figure 2 . General Management is considered to refer to aspects such as the ability to plan, organise, and control;
Behavioural/Interpersonal skills are aspects such as time and diversity management, as well as people and social skills; Logistics Awareness focuses on issues such as seeing the "big picture" and the total cost concept; Logistics Analytical skills address key logistics elements, such as demand forecasting, transport and warehouse management, and quantitative analysis; Logistics IT considers software knowledge and computer skills; and Environmental Awareness describes activities such as reverse and green logistics (Heyns and Luke 2012) .
Logistics Analytical skills were rated by the majority of the respondents (78%) as very important. This was followed by General Management, with 74.3 per cent, and Logistics
Awareness with 72.1 per cent. Table 3 depicts the mean ranking of the various skills groups for the different qualification levels. Although it may seem that the different qualification groups have similar attitudes regarding the skills groups, a statistical analysis indicated significant differences concerning the Behavioural/Interpersonal, General Management and Logistics Awareness skills groups. The student perception survey required respondents to indicate, on a 4-point Likert-type scale, their agreement with a list of 30 skills (Heyns and Luke 2012) they perceive as important for logistics and supply chain employees. Table 4 shows the descriptive statistical results of these skills items and presents the mean ranking of the skills in terms of their perceived importance.
The reliability of the measurement scale was evaluated to determine the internal consistency, indicating a Cronbach's α value of 0.887, which suggests good reliability (Field 2013 ). The most important logistics and supply chain related skills, as perceived by all the student respondents, are "Transport management" followed closely by "Knowledge of the industry", "Decision making", "Problem solving" and "Warehouse management". The rankings differ considerably between the various qualification groups. It appears that for the academic grouping, the students' highest ranking skills comprise more so-called hard skills (e.g. transport and warehouse management). This result is further illustrated by the results from the students' top skills group rankings (depicted in Table 4 ), which indicate that they view hard skills (e.g.
Logistics Analytical skills) as more important than softer skills (e.g. Behavioural/ Interpersonal). In contrast, the industry student grouping placed less importance on hard skills with only one Logistics Awareness skill and four Behavioural/Interpersonal skills in their top 10 ranking. The vocational students' ranking indicates a more balanced split between hard and soft skills. The composition of the top 10 skills ranking for the different qualification groupings is depicted in Table 5 . To evaluate if there are any significant statistical differences between different student groups, the response data were categorised into three main groupings and then analysed, viz.
Qualification grouping (i.e. Academic, Industry, and Vocational programmes); Employment grouping (i.e. employed and unemployed); and Work experience grouping (e.g. 0 years, 1-3 years, 4-10 years, 11-15 years, and > 15 years).
The Mann-Whitney U test was used to test for differences between the two independent groups (i.e. employed and unemployed students). The Kruskall-Wallis H test was used to compare the scores of three or more groups (e.g. qualification levels) (Pallant 2016) . The Mann-Whitney U test was then used to identify the specific sample pairs for significant differences.
The statistical results for comparing the various respondent groups are depicted in Table 6 .
As indicated previously, most of the respondents are unemployed (58%). When comparing the importance ranking of the skills items of employed and unemployed students, the results indicate that there are significant differences in 16 (out of 30) of the skills items. This is illustrated in Table 6 . Of the 16 skills where significant differences were observed, 11 were considered to be soft skills. Employed people tended to provide a higher rating to all these skills items, thereby reinforcing the perspective that experience within the work environment provides a more realistic picture of industry requirements and that more emphasis is then placed on the softer skills. When considering the five remaining hard skills in which differences were observed, these are broader hard skills, such as business process improvement, and change management. This also clearly recognises the importance of "big picture" hard skills within the supply chain environment.
To test if there are any significant differences between the qualification groupings, the Kruskall-Wallis test was used to compare the responses of the academic, industry and vocational programme respondents (see Table 6 ). Significant differences were identified in 10 (out of 30) of the skills items. In nearly all the cases, significant differences occur between the academic and other groups. The skills items in which differences were observed were similar to those observed in the unemployed/employed differences, described above. It would appear that academic programme respondents rate these skills items as being of lower value than do their industry and vocational programme counterparts and therefore appear less realistic about industry requirements. This can primarily be ascribed to the profile of these students, who are mostly young, full-time students, with little to no work experience and therefore little exposure to the way in which industry functions and to real world requirements. This clearly indicates a requirement to focus educational efforts on filling these gaps.
When comparing the importance ranking of the respondents with different working experiences, the Kruskall-Wallis test identified eight skills items where significant differences occur. The post-hoc Mann-Whitney test identified that the majority (6 of the 8 incidences) of the differences occur between the 1-3 years' and 11-15 years' experience groups. As would be expected from the above results, respondents with more working experience valued the softer skills and bigger picture hard skills more highly than did respondents with low levels of work experience. This again indicates the need to enhance these skills at early levels within the curriculums.
The respondents were also asked to indicate the level of education they believe to be required at various employment levels (i.e. operational, tactical and strategic). The results, shown in Table 7 , indicate that the majority of students, across all the qualification groupings, think a certificate or diploma is the required tertiary qualification to obtain an entry level or operational level position. For tactical level positions, as could possibly be expected, academic programme students place a higher premium on bachelor's and honours degrees, as opposed to certificate or diploma qualifications as indicated by the industry and vocational students.
For strategic level positions, the majority of the respondents from all qualification groupings indicated that at least a bachelor's degree was required; however, the academic students placed a slightly higher importance on postgraduate degrees. The respondents were furthermore requested to indicate the work experience they believed was required at the various employment levels. The results, as shown in Table 8 , reveal that work experience, at all managerial levels, is important but explicitly so at strategic level. The industry students, however, placed somewhat more importance on work experience than did the academic and vocational programme students.
To assess the student respondents' employment expectations for the year following the attainment of their qualification, the data from the survey were grouped into programme clusters. The majority of the respondents from the industry programmes (68.5%) are currently employed at an operational level, with an average of more than 10 years' work experience and 7 years' specific supply chain management experience. The results indicate that the industry students have relatively realistic employment expectations of advancing to the tactical management level (51%), although a somewhat large number (39%) envisage strategic level employment in the following year after concluding their qualification.
The employment expectations of traditional academic programme students seem to be slightly less realistic, with more than 46 per cent believing they would be employed at a strategic management level within the next year, especially considering that only 24.6 per cent have parttime or full-time employment, mostly at operational level (49%). These results are shown in Table 9 . 
CONCLUSION
The purpose of this article was to assess the skill sets that supply chain students typically believe logistics and supply chain organisations in South Africa require and to compare these skills with industry requirements.
The initial analysis of the six skills groups indicated that the different qualification groupings place significant importance on the hard skills groups with crucial areas being indicated as Logistics Analytical Skills, General Management, and Logistics Awareness.
Significant differences occur, in all cases, in the Behavioural/Interpersonal, General Management, and Logistics Awareness skills groups between the academic and vocational students.
When asked to rate the specific skills required in the industry, the most important logistics and supply chain related skills, as perceived by all the student respondents, are "Transport management" followed closely by "Knowledge of the industry", "Decision making", "Problem solving" and then "Warehouse management". It is noticeable that the ranking differs between the various qualification groups, with the academic students identifying hard skills as more important than did the industry and vocational students. A study by Rahman and Qing (2014) also found that students tended to over-emphasise the importance of hard skills over soft skills.
The research also indicates that, although there are some differences between the perceptions of the three qualification levels regarding the education and work experience required for the three managerial levels, in general, it appears that academic programme students place a far higher importance on academic qualifications than the other student groupings. Academic students also seem to be less realistic when it comes to their employment prospects, with a large segment indicating an expectancy of a strategic management level position in the first year after attaining their qualification, even though they do not have significant work experience.
The results furthermore provided a clear indication of the skills that are observed to be important at a number of levels, tested among employed and unemployed respondents, and across experience levels and various qualification types. The results clearly indicate that inexperienced respondents place a higher value on hard skills than on soft skills. It is only with experience that students recognise the critical nature of soft skills. This suggests that soft skills do not receive adequate attention in curriculums. The high value placed on the importance of soft skills as identified by the literature review suggests that these skills should be a key component within any curriculum design. Current curriculums focus on hard skills and do not meet the skill sets required by industry. Wong et al. (2014) and Schooley (2017) also found that soft skills were often not adequately incorporated into curriculums. According to Schulz (2008) , educators have a special responsibility regarding the teaching of soft skills, because of the importance of these soft skills in the workplace. The study finds that, if South Africa is to develop competitive global supply chains, a major focus should be on the development of soft skills in tertiary curriculums. It is furthermore critical that these skills are incorporated within supply chain qualifications at the earliest opportunity.
